A time-course study of immune response in Japanese flounder Paralichthys olivaceus exposed to heavy oil.
The immunotoxicities of oil and its components on fish immunities have been investigated, but there is little literature on the recovery of the fish from the immune suppression. Therefore, the recovery of Japanese flounder Paralichthys olivaceus from an immunosuppressive effect due to heavy oil (HO) exposure was investigated in this study. Fish were exposed to HO at a concentration of 0.385 g/L for 2 days, while control fish received no exposure. Seven fish were sampled at 0, 3, 7, and 14 days post-exposure. The respiratory rate was measured everyday as an indicator of the acute effect of HO exposure. Fish serum was collected and used for antibacterial activity assay against Edwardsiella tarda. Expression changes of respiratory and immune-related genes were evaluated by real-time PCR. The respiratory rate was significantly increased in the HO-exposed group until 4 days post-exposure. A respiratory-related gene, β-hemoglobin, was also significantly downregulated in the spleen both at 0 and 7 days post-exposure and kidney at 3 days post-exposure in HO-exposed fish. Immunotoxicity, including suppression of antibacterial activities and downregulation of the IgM gene, was observed in HO-exposed fish until 3 days post-exposure, but not after that time. From these results, we conclude that the fish likely return to normal status around 1 week.